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1. INTRODUCTION 
1.1 The Lake 
Lake Wamala lies within 00 15' - 00 25'N and
 
310 45' - 320 OlE in 'Central' Uganda (Fig.1). The
 
lake is fringed by swamps (mainly papyrus, Cyperus papyrus). The
 
area surrounding the lake is mostly agricultural land which
 
normally receives rain throughout the year with two peaks of
 
rainfall during April-June and October-November.
 
Several small rivers of which the most important are Nyanzi,
 
Kabasuma and Bimbye (Fig.2) feed the lake and River Kibimba
 
(Fig.2) drains , it westwards into Lake Victoria through River
 
Katonga (Fig.1). Following the 1961 heavy rains the area covered
 
by the lake's open water expanded from about 100 km2 to 118
 
km2 and the fringing swamps and islands covered about 60
 
km2 (Uganda Deparvment of Land and Surveys aerial Maps 1958,
 
1967). The lake is shallow as indicated by Chale (1974) who
 
recorded 4.3 metres as maximum depth.
 
1.2 The Fishery 
Lake Wamala was stocked with tilapiine species mainly 
Oreochromis niloticus eduardianus (Tilapia nilotica) NGEGE ­
hereafter referred to as Oreochromis niloticus - , Oreochromis 
leucostictus (Tilapia leucosticta) NGEGE) and Tilapia zillii and 
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I was opened to commercial fishing in 1960. Interviews with the 
local fishermen during 1975/78 (Okaronon 1975, 1976, 1977, 1989)
' revealed that fishing for subsistence had been going on long. 
I:
 before stocking was done. The subsistence fishing was conducted
 
along rivers and at river mouths using basket traps (mainly made 
of papyrus sterns), weirs and hooks and that the fish species 
caught were predominantly Clarias (Mudfish/MALE) and Protopterus 
(lungfish/MAMBA). These interviews did not, however, reveal the 
presence of tilapiine species in Lake Wamala prior to stocking. 
Following the opening of the lake to commercial fishing in 
1960, Lake Wamala provided a very profitable commercial fishery 
throughout the 1960s. However, during the early 1970s the 
fishermen started complaining of continued decline in catch 
rates, from about 8 kg (15 fish) of O.   niloticus per net per 
in 1966 to less than 1 kg per net per night by 1975. 
1.3 The surveys 
Partly in response to the above outcries, resource 
evaluation studies were started on the lake's fishery in 1975 to 
determine the status of the fish stocks and possible causes of 
declining catch rates. This report, therefore, carries the 
results of the surveys of the virgin, commercial and experimental 
fisheries during the periods 1975/78 and 1988/92. 
'.
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{ 2. THE SURVEYS 
2.1 Objectivesr 
I The major object of the surveys was to determine the status 
of the Lake Wamala fishery especially in respect to:­
1
 
(a) fish population characteristics (catch composition, 
distribution, size, etc); 
I (b) size structure of harvestable species; 
(c) size at first maturity;( (d) estimate of abundance of exploited stocks; 
(e) fishing effort levels.{ 
t 
2.2 Periodicity and duration 
I
 
II The surveys were scheduled to be conducted on a 
basis to cover the four different seasons in the area. 
and 
quarterly 
However, 
I only a total of five surveys were conducted during 1975/78 - in 
May 1975, July February 1976, November 1976 and November 
I ' 1978. Another six surveys were conducted during 1988/92 in 
February 1988, November 1988, November 1990, March 1991, DecemberI
 1991 and March 1992. Each survey lasted about one week. 
I ' 
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2.3 Survey methods 
2.3.1 Experimental 
Two idential fleets (each of 14 nets) of gillnets from 
25.4mm and joined end to end were used for experimental fishing 
during the surveys. 
All the gillnets were 26 meshes deep and 90 metres long 
before hanging except the 25.4mm to 88.9mm stretched mesh nets 
which were 45 metres long. The areas sampled are marked A to G 
and X (Fig.2) - B, E,G and X are shallow inshore station, C is a 
station at the River mouth while A, D and F are offshore stations 
near islands. The nets were set daily around 1400 hrs local time 
and collected the following morning around 0800 hrs. Fish caught 
were sorted, measured for length, weighed, and dissected and 
sexed; the gonad condition was determined using Kesteven's 
classification (Bagenal & Braum 1971). 
, 
The size at first maturity has been defined as the size at 
which approximately 50 per cent of the females are mature 
(Beverton and Holt 1957). According to Kesteven's clasification 
of maturity stages in fishes and generalized by Bagenal and Braum 
(1971), all fish in gonad stages II are either maturing virgins 
or mature fish in resting stage II. During the fishing trips in 
Lake Wamala, all adult males and females fish (O. niloticus) with 
large empty and red-coloured gonads were considered to be resting 
.I 
I 
, I '10) 
after spawning and were placed in stage II. The small fish (both 
male and female) with translucent grey-red gonads were 
considered to be maturing virgins and were also placed in gonad 
.stage II. In this paper, therefore, all fish in gonad stage II 
resting stage and above were considered mature. Percentage 
proportions of mature fish were determined for each length 
interval and a graph of cumulative percentage of mature fish 
against total length was plotted for each sex. The total length 
at first maturity was read off on the graph. 
In this paper, a unit effort of fishing was taken to mean a 
gillnet of 90 metres long before hanging, 26 meshes deep and left 
overnight for approximately 18 hours; the average catch per 
night from the 25.4 mm - 88.9 mm gillnets which were 45 metres 
long before hanging, therefore, had to be adjusted to this 
standard accordingly. The size structure of the harvestable fish 
species was based on frequency distribution while the estimate of I 
abundance of exploited stocks was based on catch per unit of 
effort. 
2.3.2 Commercial 
Records of landed commercial catches were also made at the 
landings and samples selected for biometric data. Oral 
interviews with the fishermen and Fisheries Department staff on 
Lake Wamala were conducted. Past fisheries data for Lake Wamala 
was examined and analysed. 
I 
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3. SURVEY RESULTS 
3.1 Fluctuating lake levels 
For about 6 years starting about 1981 the area experienced 
a severe dry season resulting in an apparent shrinking of the 
lake; the fringing papyrus swamp was rendered dry. In February 
1988 - long after the rains had started in 1986 - the lake was 
observed to have retreated by about 10 metres on average from its 
1978 shoreline. During this period (1981/86) the area being within 
the "Luwero Triangle" was in the state of war. The war caused 
the people to flee the area, abandoning fishing. The 1978 
shoreline level was by 1989 regained following heavy rains soon 
after the end of the "Luwero Triangle" war in 1986. 
During the survey period in March 1992 it was evident that 
the severe dry season - reported to have started around July 1991 
- continued to have severe negative effects on the lake. At 
Lusalira the water had retreated at least 12 metres from what it 
was during the survey in December 1991. In Gombe the tree stumps 
that used to be submerged were then (March 1992) exposed; the 
exposed tree stumps measured up to 70 cm above the water surface 
in water about 1 metre deep and up to 300 metres from the nearest 
shoreline along . sampling station G to the North (Fig.2). The 
, 
12 
people around the lake were already expressing fears about theI 
future of the lake considering that the lake dried up almost 
completely in 1930 and 1958. 
1 
3.2 Fishery Management measures I 
To ensure rational exploitation of the fishery after 
allowing commercial fishing, a number of management measures were 
instituted by the Uganda Fisheries Department under THE UGANDA 
FISH AND CROCODILE ACT 1964. 
The persons elligible to fish on Lake Wamala had to be 
licensed to do so and a maximum of 250 canoes were accordingly 
licensed to operate on the lake annually. Each canoe was 
reportedly not to exceed 10 gillnets of the legal mesh (Kivumbi, 
pers. comm. 1975). These canoes were to operate from areas along 
the lake shores gazetted as landings. On Lake Wamala there were 
17 gazetted landings in 1966, namely Nkonya, Katiko, Bukanaga, 
Kyandalo, Kimuli, Kalulendera, Buzibazzi, Kanamukwiri, Lunoni, 
Lusalira, Lubajja, Butebi, Kyayi, Kasambya, Kalyankoko, 
and Gombe (Uganda Fisheries Department 1966), and fishing 
villages sprang around most of them. The gillnet was the major 
fishing gear used on Lake Wamala and the minimum gillnet was 
127mm (5 inch) stretched mesh to allow the relatively immature 
individuals of Oreochromis niloticus below 28 cm (11 inch) total I 
I 
I 
-
length to escape being caught. To enforce these management laws 
and regulations, the Uganda Fisheries Department has staff 
stationed along the lake shores. Up to about 1986 there was a 
. Fisheries Development Officer in charge of Lake Wamala and 
stationed at Lusalira Fishing Village. During 1975/78 the 
Fisheries Development Officer was assisted by three Fisheries 
Assistants based at some of the 17 gazetted landings. Since 
about 1986 a Senior Fisheries Officer has been posted to Mityana 
as a Regional Fisheries Officer and is being assisted by about 
four Fisheries Assistants, one of whom is stationed in Lusalira 
Fishing Village. Some of the major duties of the Fisheries 
Department staff are to collect fish catch statistics and enforce 
management regulations. 
During the period 1988/92 two committees were in place in 
and around every fishing village on Lake Wamala. One committee 
was from the fishermen and was headed by a GABUNGA. The other 
committee was for the Resistance Council involving all the people 
(fishermen and non-fishermen) in the area. The members of these 
committees were also expected to assist the Fisheries 
Departmental staff in the proper management of the fisheries of 
the lake in their respective 
I 
I14 I 
3.3 Fishing effort levels 
The quantity, quality and method of application of fishing 
effort on Lake Wamala have varied considerably since the lake was 
opened to commercial fishing around 1960. Before June 1968 when 
a maximum of 251 canoes were licensed (Table 1), the number of 
canoes fishing on the lake seems to have exceeded this maximum by 
several fold. 
An aerial count in October 1965 gave 450 canoes on the lake 
and up to 53 canoes were recorded during the same period in 
Katiko Landing alone (Uganda Fisheries Department 1965). This 
figure of 450 canoes was by 1967 thought to have been exceeded 
greatly and up to 1000 canoes were estimated to be operating on 
Lake Wamala by May 1967 (Uganda Fisheries Department 1967). 
15
Table 1. Canoes fishing on Lake Wamala
of canoes fishing count
(before June (October
./
Number of canoes
licensed
(June 1968)
Observed number
1968)
Aerial canoe
1965)
Kimuli 75 118
Butebi 7
Katiko 2 10 53
Lusalira 80 116
Nabuyindo 4
Nkonya 3 11
Gombe 4 11
Bugolo 5 II
Kyandalo 5 18
Buzibazzi 20
Kanamukwiri 3
Kalulendera
•
12
Mamba 17
Lunoni 5
Kalyankoko 7
Bukanaga 2
TOTAL 251 284+ 450
/~16 
After 1968 the number of canoes used for fishing on the lake 
continued to increase and periodic raids by the Fisheries 
Department staff claimed substantial numbers. In November 1968, 
6 canoes and small size mesh (below 127mm) gillnets were 
destroyed and in December 1968 a total of 28 unlicensed canoes 
from 6 landing sites and a number of nets of wrong mesh sizes 
confiscated; the 6 landing sites included (number of canoes 
destroyed in brackets) Gombe (2), Katiko (3), Nkonya (5), 
Bukanaga (2), Butebi (8), Baggwa Island (6) and Kalulendera (2) 
(Uganda Fisheries Department 1968). During 1969, 1971, 1972 and 
1973 a total of . 96, 760, 629 and 222 unlicensed canoes, 
respectively, plus a large number of illegal nets were destroyed 
by the Fisheries Department staff (Uganda Fisheries Department 
1969, 1972, 1973). These raids reportedly continued to 
claim a number of unlicensed canoes thereafter but did not seem 
to have discouraged or eliminated the continued use of unlicensed 
canoes and illegal nets, for during the period 1975-78 there were 
over 700 canoes operating on Lake Wamala and gillnets of mesh 
sizes down to 88.9mm (3.5 inch) were in common use (Okaronon 
1989). The poachers, using unlicensed canoes and illegal 
mesh-sized gillnets, were reportedly usually staying in floating 
islands and disposed of their fish catches at odd hours when the 
Fisheries Assistants had already left the landings (Uganda 
Fisheries Department 1970). 
17
 
There were, however, far less than 250 canoes fishing on 
Lake Wamala during 1988/92. During the period 1981/86 the Lake 
Wamala area experienced a war situation ("Luwero Triangle War") 
and the fishing was reportedly abandoned during this 
period. 
During the period 1975/78 and 1988/92 the fishing for 
Oreochromis on Lake Wamala was done by beating the water to drive 
the fish into set nets. The practice involve setting the nets in 
an arc, beating the water to drive the fish into them, lifting 
the nets immediately after to remove any fish caught and 
repeating the process over and over again in the area or 
different areas. The recommended practice is to set the nets, 
leave them set overnight and retrieve them the following morning. 
3.4 Fish catches 
3.4.1 Commercial Fishery 
The commercial fishery of Lake Wamala depends mainly on the 
stocks of introduced Oreochromis niloticus. Since the start of 
commercial fishing on Lake Wamala in 1960 the recorded landed 
catches have ranged between 500 and 7100 metric tons of fish 
annually (Table 2). During the period 1960/81 Lake Wamala 
contributed about 3% of the total national fish production 
although it occupies only 0.4% of the area covered by national 
waters. In Lake Wamala four species of fish commonly appeared in 
::.
·1 
the landed commercial catch, namely O. niloticus, O. 
leucostictus, both locally known as "Ngege", Clarias 
mossambicus (Mudfish/MALE) and Protopterus aethiopicus 
(Lungfish/MAMBA). Of these O. niloticus was the most important 
up to 1978 when it contributed over 50% of the total landed catch 
(Table 3). Most ' of the fish catch from Lake Wamala was, during 
1960/78, sold fresh in Mityana, Mubende, Kampala, Masaka, Kiboga, 
Kabasanda, Busujju, Zigoti and other markets around the lake 
(Uganda Fisheries Department 1974, 1978); some was smoked and 
sold to Kenya through (Uganda Fisheries Department 1966). 
According to the catch statistics for all the major 
commercial fish species from Lake Wamala, the annual fish yield 
has been on the decline since the 1960s from 7100 tons (7.1% of 
national fish production) in 1967 down to 500 tons (0.3% of 
national fish production) by 1982 (Table 2). This shows a 
decline of 93% during the period 1967/82. The catch per unit of 
effort in the legal 127 mm (5 inch) mesh gillnets went down from 
about 8 kg (15 fish) of O. niloticus per net per night in 1966 
(Uganda Fisheries Department 1966) to less than 1 kg per net per 
night during 1975/78. The average weight of the individual fish 
of o. niloticus landed from Wamala also declined by 57.4% 
from 716 g in 1969 to 305 g by 1976 (Table 4, Okaronon 1989). 
I
I
I
 
I 
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I 
I Table 2. Quantity of fish (in metric tonnes) landed · from Uganda water (Source: Uganda Fisheries Department). 
I 
I 
PERIOD 
Total 
Catch 
(National) 
LAKE 
Catch 
VICTORIA 
Percentage 
of total 
Catch 
LAKE WAMALA 
Percentage 
of total 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
61 600 
60 200 
66 500 
69 800 
70 700 
76 400 
85 200 
99 600 
108 400 
125 300 
139 100 
162 300 
164 100 
169 500 
167 500 
173 200 
192 500 
219 500 
223 300 
179 900 
165 900 
167 800 
170 000 
222 100 
212 200 
160 900 
200 900 
26 
25 
23 
24 
24 
24 
28 
38 
40 
41 
34 
38 
33 
32 
24 
16 
11 
15 
14 
12 
10 
17 
13 
17 
16 
45 
56 
400 
500 
400 
400 
400 
400 
000 
200 
500 
200 
800 
100 
900 
500 
400 
900 
100 
700 
200 
100 
000 
000 
000 
000 
700 
400 
500 
42.9 
42.4 
35.2 
35.0 
34.5 
31.9 
32.9 
38.4 
37.4 
32.9 
25.0 
23.5 
20.7 
19.2 
14.6 
9.8 
5.8 
7.2 
6.4 
6.7 
6.0 
10.1 
7.7 
7 7 
7.9 
28.2 
28.1 
1 
1 
2 
2 
2 
4 
6 
7 
5 
5 
6 
5 
4 
4 
6 
6 
4 
1 
1 
2 
1 
3 
000 
000 
000 
100 
100 
800 
600 
100 
600 
300 
000 
200 
100 
300 
500 
300 
300 
100 
800 
000 
000 
800 
500 
500 
500 
500 
500 
1.6 
1.7 
3.0 
3.0 
3.0 
6.3 
7.7 
7.1 
5.2 
4.2 
4.3 
3.2 
2.5 
2.5 
3.9 
3.6 
2.2 
0.5 
0.8 
1.1 
0.6 
2.3 
0.3 
0.2 
0.2 
0.3 
0.3 
I 
I 
I 
I 
I 
I 
I 
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Table 3.	 Estimated landed catches (percentage by wekght) of 
major commercial fish species from Lake Wamala during 
the years 1967-1978 (Source: Uganda Fisheries 
Department) . 
PERIon · 
1967 
Total 
7 100 
catch 
(tons) 
landed 
61. 7 
*Oreochromis 
niloticus 
7.712.2 
leucostictus mossambicus 
*Oreochromis Clarias 
18.3 
Protopterus 
aethiopicus 
21 
TAble 4. Estimated average weight (kg) of the individual major 
commercial fish species from Lake Wamala during the years 
1967-1978 (Source: Uganda Fisheries Department). 
*Oreochromis *Oreochromis Clarias Protopterus 
PERIOD niloticus leucostictus mossambicus aethiopicus 
1967 0.5 0.4 2.2 2.2 
1968 0.5 0.4 2.4 3.2 
1969 0.6 2.7 3.6 
1970 0.6 0.5 4.3 6.4 
1971 0.5 0.4 2.3 3.2 
1972 0.5 0.4 2.6 4.0 
1973 0.5 0.4 2.8 4.7 
1975 0.5 0.6 1.2 1.8 
1976 0.3 0.4 2.0 3.9 
1977 0.3 0.3 2.0 4.3 
1978 0.4 0.4 2.2 3.7 
*	 Oreochromis niloticus and Oreochromis leucostictus appear as 
Tilapia nilotica and Tilapia leucosticta, respectively, in 
the original records of the Uganda Fisheries Department. 
22 
In the commercial catches sampled and examined during the 
1975/78 survey of Lake Wamala ' no more than 1.3 kg (6.2 fish) of 
O. niloticus was landed per net in the 101.6, 114.3 and 127 rom 
mesh nets although in June 1976 and November 1978 the fishermen 
frequently landed an average of 10 kg (43 fish) of O. niloticus 
per net in the 101.6 mm mesh nets. The 101.6 mm mesh commercial 
nets retained fish within the 18.0 - 32.0 cm total length range 
(23.3 cm mean total length) with all the fish mature (Table 5, 
Fig.3). ' 
Fish production from Lake Wamala during 1988 was estimated 
at 412 tons, consisting of 280 tons (70.4%) for tilapiines, 83 
tons (20.0%) for Protopterus species and 37 tons (9%) for Clarias 
species (MAIF 1988). Oreochromis niloticus landed by the 
commercial fishermen - using mainly the 88.9 mm mesh gillnets ­
averaged 20.7 cm total length (ranging from 13.9 cm to 26.1 cm 
total length) in 1988 and 19.7 cm total length (ranging from 17.0 
cm to 30.3 cm total length) in 1990; the fish (O.niloticus) 
landed in 1991 were much smaller, averaging 16.0 cm total length 
and were caught using the 76.2 mm mesh gillnets. 
I , 
I 
I Table 5. Retention characteristics of various mesh gillnets for 
Oreochromis niloticus caught from Lake Wamala during 
1 the period May 1975-November 1978. 
I 
I GILLNETS FISH SPECIMENS CAUGHT 
I Mesh , TOTAL LENGTH (cm) 
Type size Number Mature 
I (rom) (%) Mean Mode Range 
I 
I 25.4 47 0 7.5 7.5 6.0 - 9.0 
38.1 161 4.3 11.8 10.0 8.0 -14.0 
I 50.8 280 15.7 12.9 13.0 10.0 -22.0 
I EXPERIMENTAL 63.5 429 91. 6 16.7 17.0 13.0 -24.0 76.2 346 99.1 20.3 20.0 14.0 -28.0 
I 88.9 344 100 23.0 23.0 18.0 -31.0 
101. 6 199 100 23.8 25.0 20 '.0 -30.0 
I 114.3 53 100 25.0 27.0 19.0 -31.0 
127.0 24 100 27.2 - 23.0 -33.0I
 
I
 
101. 6 569 100 23.3 22.5 18.0 -32.0 
I COMMERCIAL 114.3 34 100 27.2 29.0 23.0 -31.0 
127.0 46 100 28.8 30.0 25.0 -34.0I 
I 
I 
I 
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No catches of O. niloticus beyond 23.5 cm total length were 
recorded in both the commercial and experimental nets during 
1988. The O. niloticus landed in the commercial fishery during 
1988 were small and bony, raising a lot of concern in the Mityana 
sub-district about the state and future of the Lake Wamala 
fishery. The Sub-District Administration even put a ban on the 
sale of this fish in the markets, an effort aimed at discouraging 
fishing for these small sized bony fish. The condition of the 
landed o. niloticus, however, started to improve in 1989. The 
small bony fish gradually disappeared from the landed catches in 
1991. 
3.4.2 Experimental fishing 
3.4.2.1 Species composition and distribution 
The catch from the experimental gillnets consisted of 
niloticus, O. leucostictus, Clarias mossambicus, Protopterus 
aethiopicus, Tilapia zillii and a few haplochromine species. 
Over 50% of the fish caught in the experimental gillnets was 
contributed by O. niloticus during 1975/78 (Table 6). 
---------------------------------------------------------------
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Table: 6.	 Catch composition (percentage by weight) by species 
from experimental gillnets used on Lake Wamala 
during 1975/78. 
FISH SPECIES MAY JULY FEB NOV NOV 1975 
1975 1975 1976 1976 1978 1978 
O.niloticus 24.5 66.8 71.6 53.3 56.7 54.3 
O.leucostictus 0.3 3.6 3.6 2.2 1.2 2.0 
C. mossambicus 40.3 11. 7 4.0 23.3 28.5 23.1 
34.7 17.2 17.6 17.5 13.0 19.0 
Others 0.2 0.8 3.2 3.7 0.5 1.'7 
During 1988/92 O. niloticus contributed 41% (by weight) of the 
fish catch from the experimental gillnets followed closely by 
Protopterus species with a contribution of 40% (Table 7); this 
contribution involved 1913 specimens of O. niloticus and 73 of 
Protopterus 
Table 7.	 Catch composition (percentage by weight) by 
species from experimental gillnetting on Lake Wamala 
during 1988/92 (0.0 = negligible quantities recorded; ­
= no record) 
FISH SPECIES FEB NOV NOV MARCH DEC MARCH 1988 ­
1988 1988 1990 1991 1991 1992 1992 
O. niloticus 39.7 49.4 30.7 22.5 9.1 57.4 41.0 
o. leucostictus 3.0 1.7 0.2 1.2 1.4 1.5 
C. mossambicus 8.8 18.3 22.0 25.4 8.0 17.4 18.0 
P. aethiopicus 47.2 29.5 46.3 48.4 81.4 24.2 40.0 
Others 1.3 0.0 0.7 2.5 0.1 0.8 
The distribution of the fish species caught in the 
experimental gillnets used in Lake Wamala during the period under 
report is presented in Table 8. Oreochromis niloticus was 
encountered in all the stations/sites sampled, the best catches 
(by weight) during 1975/78 were obtained from G (Gombe inshore 
waters), E (Butebi inshore water) and C (mouth of River 
Nyanzi). Protopterus were also frequently recorded in 
all the areas fished (Table 8). 
28-,
Table 8. Distribution (in kg) of fish caught in experimental
gillnets used on Lake Wamala.
LUSALIRA BUTEBI GOMBE
PERIOD FISH SPECIES
X A B C D E F G
MAY O. niloticus 3.8 8.4 7.6 8.3
1975 O. leucostictus 0.3
C. mossambicus 2.6 32.4 4.0 2.8
f. aethiopicus 19.4 4.9 5.7 3.7
Haplochromines 0.1
JULY O. niloticus 1.6 4. : 3.8 2.4 8.2 7.1 13.4
1975 O. leucostictus 1.5 0.1 0.4 0.4
C. mossambicus 1.8 2.3 0.5 2.7
P. aethiopicus 2.9 4.7 3.
T. zillii 0.1 0.4
FEB- O. niloticus 3.4 4.4 19.2 8.6 16.6 2.6 10.7
RUARY O. leucostictus
-
mossambicus 2.0 0.41976 C. 3.5
P. aethiopicus 8.5 4.5 1.4 0.7 3.3
T. zillii 0.6 0.7 0.6 1.5
Haplochromines 0.1 0.7 0.6 0.2 0.5 '1. 5 0.5
JUNE O. niloticus 10.0 7.8 11.4 '6.7 16.5 5.4 5.2
1976 O. leucostictus 0.1 0.5 0.8 0.2 0.4
C. mossambicus 5.3 1.0 2.6 3.0 3.2 7.8 2.0
P. aethiopicus 5.8 3.9 2.0 3.4 0.8 5.2
T. zillii 0.1 1.0 0.3 0.1 0.3 0.6
Haplochromine.s 3.2 4.1 8.0 0.1 0.6 1.6 2.2
NOVE- O. niloticus 9.1 2.6 12.5 ..9.0 10.0 32.2 8.7
MBER O. leucostictus 0.6 2.1
1978 C. mossambicus 3.6 1.2 2.3 4.1 12.3 4.5
f. aethiopicus 5.8 4.7 17.7 0.7
Haplochromines 0.1 0.1 0.4
FEB- O. niloticus 1.7 1.0 2.0 7.8 4.3
RUARY O. leucostictus 0.2 0.1 1.2 0.2
1988 C. mossambicus 0.1 7.6 3.5
P. aethiopicus 0.1 0.5 5.8 4.7
T. zillii 0.1 0.6 0.2 0.1
Haplochromines 0.0 0.0
2g..~
\,"
';
Table 8 cont.
X A B C D E F G
NOVE- O. niloticus 15.0 26.9 6.3 2.5 2.1 2.9
MBER O. leucostictus 0.5 0.2 0.1 0.5
1988 C. mossambicus 1.5 7.6 13.6
P. aethiopicus 8.7 4.6 7.2 2.5 6.0 4.7
T. zillii 0.2 0.4 0.6
NOVE- O. niloticus 12.6 0.5 4.2 1.4
MBER O. leucostictus 0.1
1990 C. mossambicus 8.8 0.9
P. aethiopicus 5.6 6.9 7.7
T. zillii 0.3 0.1
Haplochromines 0.0
MARCH O. niloticus 1.2 3.1 1.9 1.5 1.5
1991 O. leucostictus 0.3 0.1 0.1
C. mossarnbicus 2.8 0.9 2.5
P. aethiopicus 2.6 4.0 5.0
T. zillii 0.2 0.3
Haplochromines 0.1
DECE- O. niloticus 2.4 0.9 , 0.4
MBER O. leucostictus 0.6
1991 C. mossambicus 2.8
P. aethiopicus 19.3 , 3.1 7.5
MARCH O. niloticus 12.8 7.4 0.1 8.4
1992 O. leucostictus 0.3 0.1 0.2
C. mossambieus 3.5 4.0
P. aethiopicus 6.8 0.8 3.8 2.3
T. zillii 0.1
I 
I 
3.4.2.2 Size structure of the harvestable fish species 
Table 9 and figure 4 present the length frequency 
distribution of O. niloticus caught in the rom - 190.5 rom 
mesh experimental gillnets used in Lake Wamala during the periods 
1975/78 and 1988/92. During 1975/78 a unimodal distribution was 
indicated with 64.6% of the fish falling within 15.5 - 24.4 cm 
total length (TL) range (20.0 cm modal TL); the fish caught in 
these nets (during 1975/78) ranged from 8 . 5 cm TL to 33.4 cm TL 
although some specimens bigger than 36 cm TL were frequently 
landed during 1975. A unimodal distribution was also realised 
during the period 1988/92 although over 90% of the fish fell 
within 12 . 5 - 18.4 cm TL range (15 . 0 cm modal TL) (Table 9, 
Fig.4). 
No catches of O. niloticus beyond 23.5"cm TL were recorded 
in the experimental nets during 1988 (Table 9, fig.4). The O. 
niloticus caught in these nets during 1988 were mostly small and 
bony. The condition of the fish caught started to improve in I. 
1989. The small bony fish gradually disappeared and the size I 
I: 
range of O. niloticus caught in the experimental gillnets 
I 
increased from a maximum of 21.0 cm TL in February 1988 to 29.0 
cm TL by March 1991 (Table 9, Fig.4); the 114.3 rom mesh 
experimental gillnets also recorded some catches of O. niloticus 
in March 1991. The maximum size of O. niloticus caught in I 
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experimental gillnets, however, fell from 29.0 cm TL in March
1991 to 20.0 cm TL in December 1991 and 23.0 cm TL in March 1992
(Table 9, fig.4).
Table 9 . Length frequency (percentage) distribution of
Oreochromis niloticus caught in the 50.8 rom - 190.5 !TUn
mesh experimental gillnets used in Lake Wamala.
MID MAY JULY FEB JUNE NOV . FEB NOV NOV MAR DEC MAR
TL 1975 1975 1976 1976 1978 1988 1988 1990 1991 1991 1992
(cm)
6.0
.7. a
8.0
9.0 0.3 / 0.3
10.0 0.3 1.4 0.3 0.9
11.0 0.5 4.1 0.5 1.6 0.9 1.0 0.2
12.0 3.5 0.5 9.6 0.7 1.4 2.2 1.0 1.9 1.8 0.5
13.0 2.7 2.6 14.0 4.4 3.2 15.4 15.8 2.9 17.1 3.5 10.0
14.0 4.4 2.1 7.6 4.1 3.8 18.9 24.4 18.8 26.4 12.3 31.1
15.0 3.5 1.6 2.0 4.1 3.6 17.1 22.1 44.1 22.8 8.8 28.2
16.0 1.8 2.6 5.0 4.8 6.8 12.7 16.0 23.7 8.7 36.6 11. 6
17.0 4.4 2.6 3.8 5.5 9.0 6.6 9.2 6.1 7.7 19.3 8.4
18.0 4.4 5.7 5.3 8.0 8.5 12.3 5.8 2.9 5.0 7.0 5.3
19.0 2.7 8.3 6.1 9.6 6.2 8.8 3.9 0.8 1.7 ·5.3 1.9
20.0 4.4 8.3 11.4 11. 5 9.8 3.1 0.4 2.1 '3.5 1.3
21.0 1.8 13.0 7.3 12.4 7.7 1.3 1.4 0.8
22.0 6.2 9.4 6.1 6.4 9.2 1.0
23.0 13.3 9.9 7.0 9.9 8.7 0.1 3.3 0.5
24.0 13.3 8.3 6.1 6.7 5.1 0.3
25.0 9.7" 8.9 0.6 5.7 4.3 0.2
26.0 2.7 6.3 2.6 1.2 4.1 0.4. 0.2
27.0 8.9 5.7 0.6 1.6 3.3
28.0 3.5 1.6 a .~ 0.2 1.4
29.0 1.8 0.7 1.1 0.2,
30.0 1.8 0.5 0.6 0.5
31.0 2.7 0.5 0.5 0.2
32.0 1.8 0.2
33.0 0.5
n 113 192 343 436 634 228 620 245 584 57 379
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The retention characteristics of the various mesh gillnets 
for O. niloticus caught from Lake Wamala during 1975/78 are 
presented in Table 5. The experimental gillnets with stretched 
mesh sizes below 64.5 mm retained mostly immature fish (less than 
16% mature). The 63.5 mm mesh experimental nets retained fish 
within 13.0 - 24.0 cm total length (16.7 cm mean TL) but 91.6% of 
fish taken were mature. The catch from the 76.2, 88.9 and 
101.6mm mesh experimental nets was of fish within 14.0 - 28.0 cm 
TL (20.3 cm mean TL), 18.0 - 31.0 cm TL (23.0 cm mean TL) and 
20.0 - 30.0 cm TL (23.8 cm mean TL), respectively, with over 99% 
of the fish mature. The legal 127 mm mesh experimental gillnets 
retained fish within 23.0 - 33.0 cm TL (27.2 cm mean TL) with all 
the fish mature. 
3.4.2.3 Size at first maturity 
o. niloticus in Lake Wamala appears to spawn throughout the 
year but with peak spawning periods during June-July and 
November. During the period 1975/78 the size at first maturity 
for male and female O. niloticus was estimated at 21.2 cm and 
20.3 cm total length, respectively. However, during 1988/92 O. 
, ­
niloticus were observed to spawn at a size as small as 14 cm 
total length. Most of the fish in spawning condition were 
consistently caught along papyrus - fringed shoreline (station B 
and G), near the mouth of River Nyanzi (station C) and in 
offshore waters near islands (stations D and F) (Figure 2). 
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3.4.2.4 Relative abundance of exploited fish stocks 
During the period 1975/78, all the gillnets used in 
experimental fishing retained fish but the highest catch of 4.5 
kg (18.4 fish) of O. niloticus per net per night was obtained 
from the 88.9 rom mesh gillnets followed by the 76.2 rom mesh 
gillnets which recorded 4.3 kg (26.6 fish) per net per night 
(Table 10). 
Throughout the survey period 1988/92 the highest catches of 
O. niloticus were generally recorded in the 63.5 rom mesh 
experimental nets, although these catches (highest) declined from 
7.1 kg (91 fish) in November 1988 to less than 1 kg (13 fish) by 
December 1991; in March 1992 the highest catch of 7.2 kg (72.4 
fish) was recorded in the 50.8 rom mesh nets (Table 10). 
Experimental gillnets of mesh sizes greater than 76.2 rom rarely 
retained any O. niloticus during the period 1988/92 (Table 10). 
4. DISCUSSION 
4.1 Fish catch composition and production 
Ssentongo and Okorie (1971), during "a quick survey of some 
fish-landings on Lake Wamala", made a number of observations. 
(1) The fish catches were promising and consisted of O. 
niloticus, o. leucostictus, P. aethiopicus and mossambicus 
" 
I 
and that O. niloticus dominated the catches. (2) The number of 
fishermen had increased considerably since 1967 and the catches 
had dropped. (3) There were many unlicensed canoes and efforts 
to destroy them had not reduced their number because of a steady 
supply of new canoes from the villages. (4) Many unlicensed 
canoes were kept on the floating islands and were never seen by 
the Fisheries Assistants at the fish landing sites. (5) The 
gillnet mesh size limit of 127 mm was not adhered to and 
under-sized gillnets were used by both the licensed fishermen and 
poachers. (6) There was a serious danger of over-fishing 
attributed mainly to the increasing number of fishermen and the 
prevalent use of unlicensed canoes and illegal gear. The 
1975/78, and to a considerable extent the 1988/92, survey results 
and observations corroborate the observations. 
During the 1975/78 and 1988/92 surveys of Lake Wamala, 
commercial catch landings consisted of the four fish species 
observed by Ssentongo and Okorie (op. cit) and in the 
experimental nets zillii and haplochrornine species were, in 
addition, recorded; O. niloticus dominated the catches. The 
decline in the landed commercial catch of fish by about 93% from 
7100 tons in 1967 to 500 by 1982 may be attributed to the 
increase of fishing effort soon after the lake was opened to 
commercial fishing in 1960. An aerial count in October 1965 gave 
450 canoes on the lake, up to 1000 canoes were estimated to be 
operating on the lake by May 1967, and over 700 canoes were 
operating during the survey period 1975/78, instead of the 
I 
licensed figure of 250 canoes (Uganda Fisheries Department 1965, 
1967; Okaronon 1989). It is significant to observe that the 
contribution of Lake Wamala to national fish production declined 
from 4.6% during 1960/69 to 2.2% during 1970/79 to an estimated 
low of 0.6% during 1980/86; since 1987 the contribution of the 
lake to national fish production has been insignificant. It I
should also be noted that the estimated landings of 500 tons 
I 
annually for the period 1982/86 (Table 2) could not be accurate 
considering that there was virtually no fishing activity during 
the period as the lake was in the war zone. Lake Wamala occupies 
0.4% of the area covered by national waters. 
4.2 Ca tch per uni t of effort 
A number of scientists including Beverton and Holt (1957) 
have indicated that the catch per unit of effort can be used as a 
reliable index of density. Beauchamp (1955) considers catch per 
standard 127 rom mesh gillnet hung in the water over-night as a 
good measure of the state of the fishery and he considered a drop 
from 2.9 fish of o. niloticus in the 127 rom mesh nets in Lake 
Victoria and the Kavirondo Gulf in 1949 to 1.6 fish in 1954 to 
indicate an unhealthy state 
.
of the fishery. In a study of 
-
o. 
esculentus in the North Buvuma Island area of Lake Victoria, 
however, Garrod (1961) noted that the economics of fishing could 
be reduced to approximately one fish per net before it could 
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become uneconomic and that in an area such as the Kavirondo Gulf 
biological over-fishing may occur at a catch per net far higher 
than the economic over-fishing level. 
The catch of less than 0.8 kg of O. niloticus per net per 
night in the 127 mm stretched mesh nets during the 1975/78 survey 
- no catch during 1988/92 - is obviously uneconomic and may 
indicate over-fishing within that range of vulnerability; this 
was a drop from 15 fish (8 kg) per net per night during 1966 
(Uganda Fisheries Department 1966). The decline in catch per 
unit of effort in the 127 mm mesh nets is most probably due to 
the scarcity of the fish within the retention range of this gear 
as reflected by the length frequency distribution of O. niloticus 
caught in the experimental gillnets during 1975/78 (Table 5). 
The fish (O. niloticus) of 23.0 - 33.0 cm total length within the 
retention range of the 127 mm mesh nets were very scarce (18.1% 
of total catch) during 1975/78; fish within 17.0 - 24.0 cm 
total length and heavily retained by the 63.5 mm, 76.2 mm and 
88.9 mm mesh nets were abundant (60% of total catch) during the 
same period 1975/78 (Table 9, Fig.4). The scarcity of the size 
group retainable by the 127 mm mesh nets may have resulted from 
heavy exploitation of the stock during the earlier years when 
commercial fish was profitable. It would, therefore, appear that 
the decline in the catch of fish retainable by the legal gear 
(127 mm mesh nets) may have compelled the fishermen to shift to 
smaller mesh sized nets in order to catch previously unexploited 
and abundant size groups. The situation was even worse during 
II 
I 
I 
1988/92 when gillnets of mesh sizes larger than 76.2 rom rarely 
retained any fish of O. niloticus. During 1988/92 over 90% of O. 
niloticus retained by the experimental gillnets fell within 12.5 
- 18.4 total length (15.0 cm modal TL); this is within the 
retention range of 50.8 rom, 63.5 rom and 76.2 rom mesh nets and 'I 
• 
may, therefore, explain why the fishermen who fished for O.
 
niloticus during 1988/92 used the illegal 50.8 rom and 76.2 mm 
mesh nets and consequently landed the fish averaging 16 cm total
 
length.
 
4.3 Stunted fishery 
During the period 1981/86 the area surrounding Lake Wamala 
experienced a severe dry season and the area was also in the war 
zone during the "Luwero Triangle" war. The drought resulted in a 
considerable reduction in the volume of the lake while the war 
forced the people to flee the area, abandoning fishing. The 
combined effect of these events was the stunted fish observed 
soon after the war in 1986. In 1988 the fishermen operating on 
Lake Wamala frequently landed up to 500 fish per canoe, each 
canoe carrying two nets on average. The landed fish were small 
and bony and no catches of O. niloticus beyond 23.5 cm total 
length were recorded in both the commercial and experimental nets 
fished during the survey period in 1988. All these observations 
point to a stunted fishery of O. niloticus. The stunted 
condition of the fish could probably have been due to:- (a) 
reduction in feeding grounds - the papyrus fringe having been 
I 
I
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rendered dry during 1981/86 - and inadequate food supply in the 
reduced volume of water and (b) effects of any pollution 
resul ting from reduced volume of water containing over increasing 
fish population. The stunted fish had virtually disappeared from 
the catch ' by March 1991 and the fish population density had also 
reduced from the highest catch of 91 fish (O. niloticus) per net 
of 63.5 mm mesh per night in November 1988 to 33 fish per net per 
night in March 1992. 
4.4 Illegal fishing practices 
The increasing use of the 88.9 mm (and smaller sized) mesh 
nets in commercial fishing on Lake Wamala was during 1975/78 
evident from the retention characteristics of the nets used for 
catching the fish landed during the period. The retention 
characteristics of the 101.6 mm mesh commercial nets were very 
similar to those for the combined 88.9 mm and 101.6 mm mesh 
experimental nets (Fig.3). This could indicate the use, in 
commercial fishing of nets of mixed mesh sizes especially the 
88.9 mm and 101.6 mm mesh nets. The retention characteristics 
of the 101.6 mm mesh commercial nets during 1975/78 could also 
be due to the effect of beating the water (Kikubo) to drive the 
fish into the set nets. 
The 'Kikubo' method of fishing is illegal and prohibited in all 
Uganda waters (The Uganda Fish and Crocodile Act 1964). This pr­
actice reportedly started on Lake Wamala after gillnets were in 
I
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short supply since about 1973 and the increase in the theft of 
these nets when left set over-night. This 'Kikubo' method is 
destructive and is capable of causing biological over-fishing as 
it usually results in the nets retaining even those fish below 
their retention range (Table 5). Garrod (1961) reported that in 
Lake George the selection of O. niloticus taken in 123 mm mesh 
gillnets set overnight had a slightly higher mean retention 
length than the distribution of the fish caught in the same 
(123 mm') mesh nets by beating the water. These results on the 
101.6 mm mesh gillnet selectivity (23.8 cm and 23.3 cm mean TL 
for experimental and commercial nets, respectively) "during the 
1975/78 survey of Lake Wamala agree with those of Garrod (1961). 
A partial explanation lies in the lifting of the nets immediately 
after beating the water such that a number of fish which are 
taken "gilled" would probably have escaped through set nets. The 
exceedingly higher catch rates .per net reportedly caught in t he 
101.6 mm mesh commercial nets during June 1976 and november 1978 
- and 76.2 mm and 88.9 mm mesh commercial nets during 1988/92) ­
compared to the catch rates in the same mesh size experimental 
nets during the period could be due to this 'Kikubo' method of 
fishing. Apparently, the continued use of the illegal mesh size 
nets and the wide-spread practice of beating the water to drive 
the fish into set nets may partly explain why the average size of 
O. niloticus landed from Lake Wamala by the fishermen continued
 
to decline.
 
I : I 
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4.5 Management effort 
In Lake Wcmala efforts by the Fisheries Department staff to 
stop the use of unlicensed canoes (up to 760 canoes destroyed in 
1971 alone) and illegal mesh size nets have not achieved any 
desired results. Efforts to destroy unlicensed canoes did not 
reduce their number because (up to 1978) of a steady supply of 
new canoes from the villages and because unlicensed canoes were 
kept on the floating islands and were never seen by these law 
enforcement personnel. The fishermen also continued to ignore 
the minimum mesh size regulation of 127 mm for the gillnets as 
they realised that the catch in the 127 mm mesh nets was less 
economic but were aware that by using under-sized mesh nets 
coupled with the beating of the water they would obtain 
profitable catches. 
During 1988/92 the Resistance Council committees and the 
selected groups of fishermen headed by a Gabunga in every fishing 
village were expected to assist the Fisheries Department staff in 
'7	 the management of the fisheries of the lake in their 
respective areas. There only four Fisheries Department 
staff on the lake and only one of them is stationed at a 
landing/fishing village, leaving at least 16 landings under the 
Resistance Council Committees and Gabungas. In the absence of 
the Fisheries Department staff, therefore, one would be expecting 
miracles to image effective enforcement of fisheries management 
1 
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measures by the Gabungas and Resistance Council councils 
considering that these measures may obviously not be in the 
interest of the Gabungas who are fishermen and the Resistance 
Council committees whose members may themselves be fishermen. 
According to the Fish and Crocodile Act of 1964 - thereafter 
ammended from time to time - the minimum mesh size regulation of 
127 mm for the gillnets for Lake Wamala (and other lakes like 
Lake George) was aimed at catching O. niloticus of at leasv 28 cm 
(11 inches) total length. The basis for this regulation was the 
assumption that the individuals of Oreochromis attain maturity at 
about 28 cm total length which was true for Lake George (Lowe 
In Lake Wamala O. niloticus was estimated to reach first 
maturity at 21.2 cm and 20.3 cm total length for male and female, 
respectively, during 1975/78 and the fish were spawning at a size I 
as small as 14 cm total length during 1988/92. The fish (O. 
niloticus) within the retention range of the 127 mm mesh gillnets 
(23.0 - 33.0 cm TL) were very few (18.1% of total catch) during 
1975/78 and virtually not there during 1988/92. During 1988/92, 
therefore, the use of the 127 rom mesh nets would not be 
applicable to O. niloticus. Considering that the fishery (O. 
niloticus) was already stunted by 1987, and the population 
density was high, the only remedy was to attempt to reduce the 
population to levels where adequate environmental facilities 
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would enable the stocks to grow to sizes retainable by the legal 
gear. This had to inevitably involve the use of smaller 
mesh-sized gillnets, thus the use (illegally) of the 88.9 
mm mesh gillnets. It was, however, disappointing to note that 
the use of nets down to 50.8 rom to catch O.niloticus was 
observed to be rampant in the commercial fishery during 1991. 
The catch from the 88.9 mm mesh experimental nets dropped from 65 
fish (of O. niloticus) per net in 1988 to 27 fish per net in 
1992; by 1991 most of the stunted fish had virtually disappeared 
from the landed catch. 
Considering that (a) most of the fishermen presently fish 
for and Clarias using the 127 mm mesh gillnets and 
hooks, (b) the catches of Protopterus have been promising dur i ng 
the period 1988/92 and (c) the population density of O. niloticus 
has considerably been reduced, the 127 rom minimum mesh regulation 
for the gillnets to be used on Lake Wamala should now be 
vigilantly enforced. This move, given suitable environmental 
conditions on the lake and under virtual absence of stunted fish 
in the lake, should enhance the growth of the apparently healthy 
stocks of O. niloticus to sizes retainable by the legal gear. 
44
5. RECOMMENDATIONS
To allow for quick recovery of the Lake Wamala fishery,
especially the Oreochromis (NGEGE) fishery, the following
measures are urgently recommended:-
5.1 The existing minimum mesh regulation of 127 mm stretched
mesh gillnets should now be enforced and adhered to. The
artisanal fishermen should be encouraged to use the 127 mm mesh
gillnets and hooks to catch Protopterus (MAMBA) and Clarias
(MALE). This measure - given suitable environmental conditions
on the lake - could allow the size groups currently exploited by
the 50.8, 76.2 and 88.9 mm mesh gillnets to grow to a size
retainable by the legal gear. This measure is not likely to
create socio-economic problems as most of the people engaged in
the fishing activity on Lake Wamala also practise s~bsistence
farming; those. fishermen who will continue fishing will profit
from the apparently promising catches of Protopterus. Also the
markets in and around Mityana which used to get fresh fish
•
supplies from Lake Wamala, are currently being supplied with
fresh fish from Lakes Victoria and Kyoga.
5.2 The widespread beating of water to drive the fish into set
nets should be discouraged.
5.3 The observed effects (contained in this report) of the past 
bad fishing practices on the fish stocks of the lake should be 
brought to the attention/knowledge of both the fishermen and the 
people in the area. Of course the Resistance Council committees 
and the Gabungas should be made aware of the effects of these bad 
fishing practices as they are expected to assist in the 
enforcement of the management measures. 
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